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(VI) were evaluated in each zone just before and 20 seconds after LCx occlusion. If•was 
defined that the collateral channels were good when the mean VI of core and border zones 
were over 20/256 gray level despite complete occlusion of LCx. The flow volume of left 
antedor descending coronary artery (LAD) was measured by an ultrasonic flowmetar. 
Results: It was determined that 7 cases had good collateral channels and other 10 cases 
had not. The area at dsk was gradually but definitely opacifled in Good group. Total VI of 3 
zones was significantly higher in Good group than those in Poor group (69.8~40.3 vs 
12.3±6.4, p<O,001 ). Even in Good group, the VI of core zone was significantly lower than 
that of border zone (11.3±11.2 vs. 35.3±17.4, p<0,001). Mean s-WT of 3 zones was signifi- 
cantly higher in Good group than those in Poor group (18.8±8.6 vs. 5.5±3.3, p<0.001). S- 
WT correlated well with VI in all zones of all oases (r=0.916, p<0.001). The LAD flow vol- 
ume increased 26.2¢13.6% during LCx occlusion in Good group, while 1.5±5.3 % in Poor 
group. 
Conclusion: It is revealed that real-time MCE demonstrates the recruitment of a fine and 
thin collateral channel appearing soon after coronary occlusion. This finding has not been 
elucidated so far by other modalities. Reel-time MCE can elucidate the mechanism of myo- 
cardial salvage after acute coronary obstruction in both clinical and experimental aspect. 
1188-58 Automated  Quant i f i ca t ion  of  Reg iona l  Myocard ia l  
Perfuslon by Analysis of Contreat-Enhanced 
Echocard logreph lc  Images  
Enrico G. Caiani. Roberts M. Lang*, Serene Caslini, Claudia E. Korcarz*, Keith A. 
Collins*, Victor Mor-Avi*, Politecnico di Mi/ano, Milan, Italy, *University of Chicago, 
Chicago, Illinois. 
Quantitative assessment of myocardial perfusion is currently based on manual tracing 
and frame-by-freme realignment of regions of interest (ROI). We developed and tested 
an alternative technique based on automated identification of myocardial ROIs. Methods. 
Transthorecic power modulation images (SONOS 5500) were obtained in 13 anaesthe- 
tized pigs during continuous iv infusion of Definity (DuPont) at baseline, during LAD 
occlusion and reperfuelon. High-energy ultrasound pulses were used to destroy intramy- 
ocardial contrast and track its subsequent replenishment. For each frame, endocardial 
and epicardiel contours were detected as boundary pixels of a homogeneous region 
using the region growing algorithm. The myocardium was defined by expanding the 
endocardial contour to a preset width, while the epicardium was used as a local con- 
straint. The myocardium was divided into 6 segments and mean pixel intensity was cal- 
culated for each ROl, and fitted with an exponential function. Results. Reversible 
perfusion defects caused by coronary occlusion were visualized in real time and con- 
firmed by a 44±27% decrease in A and a 42z25% decrease in A*b (p<0.05) in the LAD 
terdtory, while no changes were observed in non.ischemic segments. With reperfusion, 
A, b and A*b were increased above baseline levels (p<0.05). Conclusion. This technique 
allows objective, automated quantification of regional myocardial perfusion, without the 
need for manual tracing and realignment of regions of interest. 
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method provides a clinical equivalent of our in vitro flow visuaUzation technique. 
Methode: Pulsstile flow (1.8 - 4.5 L/min) was directed through six orifices of varying 
sizes (0.79 - 1.77 cm 2) and shapes (cimular, slit, Y-shaped - resembling unicommisural, 
biocmmisurel and tdcommisurel aortic stanosis), mounted into an in vitro flow phantom. 
EFA's were measured using ECI from a short-axis approach. Areas were also obtained 
from the Doppler continuity equation (DCE) for comparison. Reference EFA's were 
obtained using a previously validated laser flow visualization technique. 
Results: EFA's measured by ECI agreed well with LFV measurements although with 
moderate overestimation (mean error = 18.7 +/- 12.5%), while DCE areas significantly 
underestimated actual EFA (mean error = -31.3 +/- 6.4%). DCE areas increased with 
increasing flow rate (mean increase 24.2% for flow increase from 30 to 90 ccroeat) while 
ECI areas remained flow independent (p>0,5). 
Conclualon: ECI is a novel, clinically usable method that provides both a qualitative 
appreciation and an accurate quantitative measure of the vena contracta area for pediat- 
ric AS. 
1189-50 Validation Study of a New 3-D Computation of Flow 
Convergence Region Using Multlthreshold Velocity: An 
In V i t ro  Study Using a Dynamically Changing Or i f i ce  
Mimicking Mitrel  Regurg i ta t ion  
Xiaokui Li, Xiang-Ning Li, Duy Ha, Suthep Wanitkun, Andrew J. Rosanthal, Shannon E. 
Hicks, David J. Sahn, Oregon Health & Science University, Portland, Oregon, ATL 
Ultrasound, Bothe//, Washington. 
Background: Our new PC based program allows us to directly visualize and compute 
flow convergence region (FCR) using 3D reconstructions from digital color Doppler raw 
scanline velocity data at any threshold velocity surface regardless of geometry. Meth- 
ods: An irregular, dynamically expandable "smile shaped" latex orifice (length =1 cm) 
was mounted in a cylindrical flow model between the inlet and outlet chambers of a pul- 
satile phantom to mimic MR. Nine stroke volumes (15-55 ml, maximum flow rates 45-180 
ml/sec) were studied. A 7 MHz ATL multiplane TEE ultrasonic probe was used to perform 
rotational 3D color Doppler acquisition. Digital scanline data was transferred to a PC pro- 
gram that allows 3D reconstruction and projection of FC surface area on parallel slices at 
any selected velocity threshold (Nyquist limit 14~48 cm/sec). FC arc lengths and slice 
spacing distance were added to yield 3D FC surface area automatically. We measured 3 
instantaneous flow rates for each flow sequence including peak flow rate, compared to 
measurements from an ultrasonic flow meter. Results: There was very good correlation 
between the 3D calculated flow rates and reference data (r= 0.98, SEE=7.98 ml/sec). 
Conclusions: Our new PC based method provides simple 3D FC measurement and 
accurately predicts flow rate from direct FC isovelocity surface measurements despite 
temporal variability of FC shape. 
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1189-49 A Novel Method to Nonlnvesively Assess Effective Flow 
Areas  fo r  Pediatr ic  Aor t i c  S tenoe is  Us ing  Cont ras t  
Echocardlogrephy Coupled With Second Harmonic 
Imaging: Comparison With the Doppler Continuity 
Equation end Laser Flow Visualization 
Shuping Ge, Robin Shandas. Luciano Mazzaro, Curt DeGroff, Sic Knudson, Lilliam 
Valdes-Cruz, The Children's Hospital, Denver, Colorado, 
Background: The accurate non-invasive determination of pediatric aortic stanosis (AS) 
continues to be problematic. Estimation of peak pressure drop using Doppler-measured 
peak velocity is routinely used; however, this method can be affected by changes in after- 
load, aortic root compliance and end diastolic volume, factors that do not directly affect 
AS severity, The effective flow area (EFA) should be the most direct measure of AS, and 
we have previously shown using in vitro laser flow visualization (LFV) techniques that 
EFA is independent of flow rate as well as the above-mentioned factors. However accu- 
rate non-invasive clinical measurement of EFA is still limited. We have developed a novel 
method whereby an en face view of the vena contracta flow area of the aortic valve can 
be obtained using echo-contrast coupled with second harmonic imaging (ECI). Such a 
1189-51 A S tudy  of  Pu lmonary  Veins:  Compar i son  o f  
Int racerd iec  Echocard iograph  With Other  Imaging 
Modalitles and Postmortem Data 
Robert Martin. Kenneth A. Ellenbogen, Mark A. Wood, Richard K. Shepard, Simon H. 
Clemo, lan Nixon, Medical College of Virginia of VCU Health System, Richmond, 
Virginia• 
Increased interest in imaging the left atrium (LA) stems from the desire to improve radiof- 
requency ablation (RFA) techniques for the treatment of atrial fibrillation (AF). Anatomical 
studies of patients undergoing RFA have been obtained, using different echniques. The 
purpose of this study is to compare various imaging techniques for measuring PV size in 
patients with atrial fibrillation, Sixteen pts. undergoing RFA, 5 focal and 11 linear, for 
treatment of AF were studied with a 10F, steerable, phased array, intracardiac echocar- 
diography (ICE) transducer• PV ostial diameters were measured before and after RFA. 
Spectral Doppler was measured before and after each procedure. 
Results: The table compares the mean ostial diameter of PV's as measured by ICE in 
the study, ICE (Packer, et al. Circulation 2000), three-dimensional CT (Packer, et al. Cir- 
culation 2000), Magnetic Resonance Angiogrephy (MRA) (Ashar, et al. Circulation 2000), 
and postmortem inspection (Johnson, et el. PACE 1998). 
ICE (n=16) ICE (n=8) 7 3-D CT (n=16) MRA Postmortem 
*Current PAF/t Persistent PAF (n=8) PAF (n=36) N/A 
Study 
LSPV(cm) 1.5_+0.2 1.3:L-0.3 2.3:~0.9 1.8-/O.1 1.2 
LIPV 1.6i-0.2 1.5:L'0.5 2.2i<).7 1.71"0.2 1.3 
RSPV 1.5-/'0.3 t .9-/-0.4 2.0-J:0.9 1.8i~'0.2 1.3 
RIPV 1.4i-0.2 2.0-/-0.8 2.5+1.2 1,7tO.2 1.2 
The mean peak velocity (+SD) measured by pulsed-wave, spectral Doppler in each of 
